Behavior and receptor changes after kainate lesioning of nodular cerebellum.
A study was undertaken on the effects of kainic acid lesioning on the nodulus of the rat cerebellum on behavior and various brain receptors in conscious, freely moving rats. The basis for the study was the observation that barrel rotation and other motor effects induced by intraventricular administration of vasopressin and nicotine could be elicited by their administration into the nodular area of the cerebellum. Histology revealed a marked destruction of Purkinje, stellate, and Golgi cells in the area surrounding the site of kainate administration, with little effect on the granular cells. Immediately after administering 4-12 ng of kainic acid into the nodular cerebellum, rats exhibited circling movements, barrel rotation, and clonic convulsions accompanied by stereotypic head movements, aggressiveness, and gnawing-biting; effects gradually diminishing over 3 days. Receptor binding studies 4-14 days after kainate lesioning revealed a marked increase in 3H-nicotine and 3H-QNB binding in the surrounding cerebellar region, caudate nucleus, and hypothalamus, with no change in 3H-dihydromorphine binding. The findings are consistent with the hypothesis that nicotinic and muscarinic pathways in the vestibular cerebellum, along with its connection to nigrostriatal dopaminergic systems, are involved in the mediation of barrel rotation, ataxia, and other motor disturbances resulting from administration of vasopressin on nicotine intraventricularly.